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16...COLLIMATOR CONTROL DEVICE 
8... HIGH PRESSURE SWITCHING UNIT 
9... HIGH VOLTAGE GENERATION DEVICE 
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17... SCANNER CONTROL DEVICE 
5...DISPLAY DEVICE 
3...INPUT DEVICE 
23... STORAGE DEVICE 
50...I/O DEVICE 

22.. .RECONFIGURATION MEANS 
26...IMAGE PROCESSING DEVICE 
4... CALCULATION DEVICE 



(57) Abstract: A projection data phase range capable of back projection for each reconfigured voxel is made an arbitrary value 
greater than 7T and it is determined that an absolute value of a corn angle at the end portion of the phase range is minimized. An 
approximate straight line is calculated for a curve indicating a radiation source position with respect to the channel direction position 
of parallel beam projection data obtained by a parallel beam of a parallel shape viewed from the go-around axis direction generated 
from the radiation source. According to the determined projection data range capable of back projection, the parallel beam projec- 
tion data generated by a filter correction and subjected to filter processing is 3-dimension back projected to a back projection area 
corresponding to a region in concern along the approximation radiation trace of the radiation beam calculated by using the calcu- 
lated approximation straight line. Generation of the distortion attributed to data discontinuity is suppressed and arcsin calculation is 
simplified, thereby significantly increasing the processing speed of the tomograph. 
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L a k s hm i narayanan. ^fctewtbk©^ 4 A^BMfNHfljfcfc^ El 

5 7-^fPp ara ( <f> , t, v) % 7 ^ * & G (co) ttSis 7 

[mi 9] 

1 /.oo /.oo 

fP nara ( 0 »t,v) = I I (<£,t,v) • exp(-i cot)dt-G(co) • exp (i co t) dco 

H 4 7C J-oo J -oo 

10 —75, ny**y a-v'H yjfelJiJ;5IISK7>r;^ y y^it G (co) gd:7— 
yxfff g (t) £i£2 8©J:5^i-^, ^C2 9<d£5K:&5o 
[t2 0] 

1 f 00 

g ( t ) = I G (co) •exp ( i cot) d co 

2 71 J— oo 

15 [t2 1] 

fPpara(*. t , v) =f (* f t - t v) g ( t ') dt' 

J— 00 

20 rrtit %mt<»it.)b7 j A'Z&mm^m'XTjjfak urt^, vtji^ttj 
25 «iEW*^x^ffi £ tix v > s ^ ^ s^f-miEm t H^-Cfe § o 

IH2 8A, 2 8B\Z.7F-f£?\Z.nMj&7$?±^% I (x, y, z ) . 1fr$ftBM 
1 1 bfcRfi^m^±»jl[Hll4t^-f-SVfi7JlRl^«*v, ^©V$4 
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i: ta^it^i-S T$4±o^e§r t £i--5£, Sfl*jtfM?*-fe;w (x, y , z) « 

W2 2) 

•Be ( x , y , z ) 

j 

B s (x, y, z) 
t\ t=xcos0+ysintf> 



i r Be(x,y,z) 

(x, y, z) =- fPpara(*. *. v > d «*> 

tcJBs (x, v. z) 



v =fz — -l—(<f> + a) 1 

I 2 % J S OD c o s a 



SID . T 

+ a 



xsin# + ycos0 2 tz 
10 IfeSr^W'&T*— LT&o-CV^fcfe, H^&CteL a g r a n g effilHtfP© 

<9Mmz.m&irz>itma-z, v = (z - j 0/2 tO • s 1 d/ (sod c o s 

a — x s in0 + ycos0) £: UT % <fc V\, 

Hitmm^iEm ^it^xmm^t^^m^mm^n^^t^mx^^o * 

Sri" 5 C £ "C\ ^-^©teffi^TlRl^^iSficttSriS^UfcPlfeSrWS n t 5 Q 

25 fT 5 n t x\ $ft&<D^mm&*M±mm$^mxibz> 0 r <d 2 7 0 mf— 

Hi 4 A, 1 4 Bf^ti 5^18 0Sf-^»i-^(t5^Ii^^, 
HI 1 5 A, 1 5 B \Z.7jk-f~& 5^9 0£ttft©M£5ftt>^i£*^©^ftV^*-*' 
iiLm^£oXffiJEX£ So Ell 4 A, 1 4 BcDTc^ig-efi^— f&^MWttft 
«9 N 7-f7 7 nMI^S^^o 0$!), t 5 — ^©^F5itttt«r*^IRH:^ft« 



WO 2004/034908 




PCT/JP2003/010971 



mm%miEvx\,^ 0 

10 a— h-efe5 0 

m 1 7 a»e> 1 9 }^-rj; 5 &s$?^jvmz. 1 8 0 

ia, 2 l B*5j;t>^2 3-^:2 5^-rm^-Ki6:W (0) <D&5\^ &&BX 
£^^i|>M£rB = f 7c b-t&b, B = K(Dt^ (f = l©£#) E21A<dJ:5 

KlfctK mm?-^ B=3 %/2<Dk% (f = 3/2<D£#) teH]2 1 B(D& 5 
&<9s *fcB= 2 7t<D£# (f = 2©t#) teH2 1 COJ; 5i-ft5 0 
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It2 3] 

W (8) = ( (B/2) + 8) /B-n 
rrttt [-7i/2<8^ (2tc-B) /2] T-fc<5 0 
[»2 4] 
5 W (8) = 1 

[- (2tc-b) /2 < e ^ (2 tc-b) /2] -efeSo 

[»2 5] 

W (8) = ( (B/2) -8) /B-tc 

[ (2tc-B) /2<8^B/2] -Cfc5„ 

io m 2 o a^>ih 2 i a- 2 i cm f ~— ftfa\z.mmmz&<kir 

\t\ w©BI2 0 Bt^-t-^l&i^JfeS^MStW' (0) tt, — M£ bTJt5z6<Dm 

^itw (e) %t2 6~ic2 ^^m-rs^t^-siti-efeSo 

15 mm©#^T^j^#fcH1-5 r i tfST*# 5 0 

[^2 6] 

W" (8) =3 (W (8) ) 2 -2 (W (8) ) 3 

[-7u/2<8^ (2tc-B) /2] T*fc& 0 

[t2 7] 

20 W (8) =1 

n-Ctt [- (2?c-B) /2<Q^ (2tc-B) /2] t?fcS 0 
[t2 8] 

W' (8) =-3 (W (8) ) 2 +2 (W (8) ) 3 
irtli [ (2 7C — B) /2<8^B/2] T'fe5o 

t^-^ln]^ f 7u [r a d] GHStfBt&HSritofeU S&H&K: J: 19 TCftttffijE^r 
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T©x— * b^#fetbJfev\ r©i ? inm^mm*— foTZ&fe&Mtez r. ir-e, 
15 Hifeflil 3 

El 2 3 » % *3gBJ© £ h \zMfo%l$s.omWiZ. <t5St^© 2 2 <Dtmgh4¥& 

*7^:7"S 1 2 £ l,Tm\E}Jffa<oma&N7t/2 (N=l, 2, 3, ) 

[r a d] «itH*SSf f-^ t^/ft^-e^/ft t, ^s^S 

(N=l, 2, 3, ) [r a d] fdi-tmte&T'— f&y^— /Is— 
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V>-f^0^tCt>, J^tHj^-[6]^i^^N7i:/'2 (N= 1, 2, 3, ) 

10 ,fct>W#JiCOj¥millifc£ 1/4 RlfgMWfg (^-7#«j^T'^ 1/2 

m) -e&5 0 S*^Hi^^-efetb^ jE^^n%/2 (n=i, 2, 

3 , ) [ r a d ] Mte Z>m$<D7*-f b WMj$MiMLX& 3 #30 £ ©fcfiM^ 

^fc, IfaL— ^^4<Df§i5:^t-5©«, E?ft^4+B^N7c/2 (N=l, 2, 

15 3, ) [rad] m&Sx— * £Jftft1-5fc&T*fc5o 7;l4?«J&i8 

i^^7ffMf5i^, Mz.m<D\/ 4(^f5H U/2 [rad] ) (D^ 

©ffiHKiU M-MS2.#ya (y^f-^) &fft>-r. 7T^^—J»frbWMH 

^Nrc/3 [rad] (N= 1 , 2, 3, ) Mfc5&JSI^—* Sr^W-^fc 

25 «rW1"5fcb, -blSJllHl^-^4^^2 tc/C [rad] bt£%> 

ni2 5kz^-txo^x-Y^-m<D^x^^ map jtsL&fims 

(j8) d*bfiMt*nai?^-fe^ (x, y) £riIi®1-5 If— A^^^±©tf u |c 

m%t£*iz>b-rz>m^ ?fr—^$x~<Dmn&&m\w&2 9-^3 2t*t 
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m2 5te?-^^*;i']7fa<Dm%msi/4<Dm& (v i ew =4N ; n 

5 [f2 9] 

i f B s ( x , y ) 

I (x, y) =-[ 2 fP para (0, t, v) d<Z> 

7t J B s (x , y ) 

lt3 0] 

10 , (y> _ x) = if Bs <*■ y ; + ffP para t. v ] d* 

7cJBs(x, y) ^ 2 

Ii3i] 

i /.Bs (x, y) 

I (-x, -y) =- 2 fP para (0 + 7t, t, v) dd> 

71 J B s (x, y) 

15 

[t3 2] 

1 r B s (x, y) f 7t ~} 

I (-y, x) =-\ , 2 f Ppara ♦ +« . t, v d# 

7cJBs(x,y) ^ 

20 m%P + 7c/2fabmMi£tlX#?±^ (-y, x) Sraiia-f-S If— -MS, flc 
ti/3^b#^-fe/V' (x, y) ^WW*n/t^tia«lJ:^j»tftttJ«-b©teilu 

y) &mm\^xmti&ikm&±<otiLWiu<Dfm£tiZo mmi^ wzp + 3k/ 

2/&^J$£h*tL;fctf— Atezj^ir/P (y, -x) SriiiibT^^ttJ^Ji^4 

0 2 6 »^iJ^|R]^#fi^ l/2n m^ntey*—?mm ©I^^L, 
rpitch=j/2N (jHbN(»iSc) £#3„ ^r^ti5^ x-y- 
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^tt^ Ki£«95t^) ^Ji:U teftjSTfcSlU&titffS (0) fa 

bflSlt$n#^-fe/H (x, y, z) Sraiifii-5lf*-A35Sifel*j»tttH5iJb©^I5i 
fft^^igv^^^tL^iri-^o #*S/3 + 2 Tt/^bifJt^H^i?^ (x, y, 
5 z + J) Sriiii-rSlf— -Mi, flltflflj^fcatf^-fe/H (x, y, z) KlflBft^ft 

& + 7ifahfflM£tltc}?— AfiaJ?^-fe/H (-x, -y, z + J/2) Sriii^L 
10 flrffij^Nw (N= 1, 2, 3 ) [rad] ^f^^^/ftU if 

%l^nS:5|-rSaS?ft»Srie5^bi-S r ^-e# So 

#J;U2\ #:#^fR](D®mrai5S (atf^-fe/Hfs^) ^ r pitch [mm] Hfc 

20 table = 2- N- rpitch (N= 1 , 2, 3, ) t^~^> 0 

^tUZL&V, ^*aK©fitfBfl s N* (N=l, 2, 3, ) [rad] "CfcS 

ffltfBfcfewr. #:#*-fR]{i«^ Z [mm] -CfcStff^-fc/W (x, y, Z) 
•bfrfiUfcliaS (N • J/2) +Z [mm] T?fcS#^-fe^I (~x, -y, N- 

j/2 + z) *mmT%¥—j*&&t>zi^M&mm±(DtiLW:t>m— ttezittb, 

Nrc (N=l, 2, 3, ) Cr a d] ft^SffitgO^ffifll^pii^^ytl^jx 

offs^stf^-^-^^Tc [rad] isia-c^w-awsH^T-t-s. 
±3*ufc|ja6©^iiT?w:, M-<#^a^*5v>T, fa^^m^k^tts^fe 
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fc, mi 3A©j;5tPpa r a ( 0 » t, v) =P fan ( <t> + a. , a, (SI 
D/SOD - cos (a)) • ( v — J • a / 2 tc ) ) fc?e U a = a r c s i 
n (t/SOD) ©i5fc^7 WUlf-A^bTStt^^SIll^^^^M 

ifi»lS^©a©W3ftJ:^$^5a r c s i nm&9k&1B&*tfe"Z*> 9 ^ <fc 

#J£fcfJh^b*:$s£©H (x, y, 0) 3^Mb-ClH^{^mi- 
10 5i^36S-C#S« 
[|C3 3] 

H (x, y. *) =f z-i-Hl • s_tz d i s t (x y, ») 

^ 2 7i J s t z d i s t (x, y, 0) +w (x N y N <t>) 

v£\ v= (z— (J/27t) (4> + a) ) •SODcosa/' 
(SODcosa — xs in0 + ycos<2>) |£jE"i~<5 0 

■ate, ±mLtcmm<Dmmx<Dmmmmmmn^ xm^m^-tz.*). xis^m*? 

20 x * ^ istt h%l Hkttfr &I4 -ffctt i: V ^-rtt©*-***^ PS^ ^5t)OT1i^ 
25 a«K:t>jiffii-5r: b&x%z> 0 Sfc, B^^^-fe^^-t-s^^ttJ^ 

^j3<N7c/2, N=l, 2, 3 ) ft<D^&g.m£*lfc.ftWj&ms* : 7 * 
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5 4 

nMmm^b^^ti^mm^^h^x^T^^(D^7^^—^izLX v # 
{c£^xtf?^^mz®imi-z>7*—?mm$:®:fev, xtv^s i 4-c^a:^ 
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15 #C©ifc3 £fca r c s i n»*&lfcV\/fc^iiD» z A tt, t3 5t^^ 

It34] 

Zi = J-arcsin (t j/SOD) /2tc 
20 [f 3 5] 

z A (t i) =A ■ t i + B 

111 2 8 A, 2 8 BKl^LfcH^n^JKOiiCSF 0 V ftfc&tt Z>ffi5M$l1fc± 
[»3 6] 

N t N t 
E 2 (A, B) =2( z i- z A(ti) ) 2 =£(zi-A- tj-B) 2 
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~CT\ A, B«r^-rSfe*^»3 6Srft/Hb-f5o ft/hfiT1ii4 4<DA, 
It3 7] 

0=f=-2^fA- t-B) 

aB i = i 

[»3 8] 

^T72 Ni 

10 0 =— =-2^{t f (zi-A-ti-B)} 
aA i = l 

[»3 9] 

15 

N t N t N t N t N t 

s = X 1 * s t s S*i ^ s z= E z i - s tt s Zti> s tz- E(v z i> 

i=l i = 1 i = 1 i = l i=l 

If40] 

B • S+A • S t = S z 
20 [t4l] 

B • S t +A • S t t = S t , 

i©jSS^S^©«?« % ^<Dt4 2~t4 4©J:5t^5o 
[1*4 2] 

A = S - S t t - (S t ) 2 
25 [ifc4 3] 

A= (S t t • S z-S t • S t «) /A 
[|[4 4] 

B= (S • S tz -S t * S z ) /A 

J:oT s r*L£r$C3 5{£^bfcz A (t i) =A • t i+BWUUTf4 5 
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»4 5] 

z A (t i) = ((S t t * S Z -S t • S t Z )/A)- t i+(S • S t 2 -S t • S Z )/A 

fc=»C7ciS!S!JK-t- 5 9 Wi/ If- i»37C^gf¥S}uO V >Tl^BJi- § o 
02 8A*3iOT2 9^i-«t 5K.W(K&&*1:A'& I (x, y, z) % WM 

io tmmmi i&*fok\*itRtoim*mmmi 3±<ommW7imM&v > 

r^iSi^f5TUi±©ttt^t, ^(Dmm^T (x, y, 0) 
^Mtlf 4 6~t50^#b^o ft*5|H2 9K:*^T, Ata I (x, y N 
z) ©^ofcUKtlS^'K 1 1 lttxitf-^^to 



[t46] 



I(x,y,z) = 



■B e (x,y,z) 
B s (x,y,z) 



fP Dara (<*>,t,v) • W 




20 



[t4 7] 



L (x, y, ^) =Vs O D 2 - t 2 - x • 
[14 8] 



t (x, y, 0)=x*cos<£ + y*sin0 



25 [tfc4 9] 



v = (zj — z s ) • SID/L (0, x N y) 
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[#5 0] 




+ A • t+B+Zso 



5 nm^m^L^U^f— 9 t bT^oTV>Sfcfe, mma-£~L a g r a n g e 

10 3 £ 0 V^lf-A©I^zttt*Wfc a r c s i n ©«#J&S<&3:*L 

M^W^ < ^oTV^\ r c s i n ^#^ifi^ltt^^«#m^^ 

15 tbS^s ii^R^«FOV©iSSSr4 1 0 [mm] , fuktJltU 

Wme& S OD^ 6 0 0 [mm] , ft££ttffl#M£J£S I D ?r 1 0 0 0 
[mm] . tktifflmkT ow£6 4 . ^ffi^*^7 ftlM X d a p p & 1 

[mm] \ fB^J-^RriS^TSrO 0 [mm/ r o t] Lfc*g"t?t> % 
0. 0 2 3 [mm] , ffe^HRSIWW: 0 . 0 14 [mm] SS"Cife5. 
20 t*ffl-ffl!Mt&, Datef'frfclfcttS If— A© z^T(Rji|iS0. 6 [mm] ^b#itt)2 

% (ft* 4%) 5g^(D^-efc«9, W-JHIt*— ^izi/'^X^ns^t^S 

^^^^s 4(c^ufc#^-fe/vfe(D^ig5H^^^i-5^fS^*5V^i:, 
25 tr*— 3rfaR: f * [r a d] <£H£*B*5ffl£r8:5£U fi^-Sfli5:l2:«t D JEftteflPESr 

ft*Plf£^Lfc®#£#3 r t a*-e£ 5 0 
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h&i&T'rZo L^U^^fe, ^HJfe^J-ett, Jb&bfcJ: 5fcajfr|5a^n:ttffl*tu 
5tr— AOft^ca— V^ISr/h$< LTi^fcfc* z ^fa^vvj&ffi^ffiflJ&U 

13 011 *|SKolifc<©IIJfe©^«8»2: J: S»fSaHK^W'i3*t 2 

<HS*.-CV»3 0 
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15 ^^^v^7 ^ -^tEHcD»tbfcov^T3z!^-<fc:^, * ^ y ^ s 4 -ei» is^t* — 9 mm 
zfDtft-tfr&cDtizmT*— *mamm<Dikttm m&mffiam&m^—* 

(Z det ) aH-7>KJ£^#^$£O^T*H-£, IH" Z & 5 ©Si^ 
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[t5l] 

^ dapp- (row-1) • (SOD-FOV/2) 

J== SID f. xo . ( FOV 
f)t+2arcs in 

2)i I I 2 S OD J J 

5 [»5 2] 

0 0 - f tc/ 2 ^ 8 < 0 o + f 7c X 2 

Mil ^ mm<p'iwvm& sod, ^it^m^±^ * -r -r 1 mis^ ^ e? <o 

/vtf— A©JBjHHfc*BSr* £i-£>£, &&£ift&1ES (j3) =S (x s , y s , 
15 z s ) Jd&Lfci^ i^5 0 

*fai©^7WHf-^^Jii (x, y) &iiaift-5£#© t JSS*33 *u«wjagai 
-hi* i 3d3«ttmi 4i!fct), ^cM^Mi t OSEIttSrii"?^ 

7WH:-A^ff«*^t;P (x, y, z) Srii *K nMtffl&frh<DVm&S 
lD-c*>Sttffl|f»j:^3SUfci*©«ai«©v<* (Jimtt) ^iRj^M^SrH (x, 

25 %^{c^6^^4ta«5ffl^^<D/h$v^^ffi-eSm^7K^-fe/Vl (x, y, 
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[t5 3] 

H(x, y, 0 ) ^dapp • (row— 1 ) /2 
[»5 4] 

5 H(x, y, f + f k) ^-dapp (row-1) /2 

^tHSE*!^) 0^/h£vvt#i^ U<0) Kite, 0^^p-f^^ 

H (x, y, 0) «^4>U **S»^-f-S^H (x, y, 0) {Sit^Di" £ C £ 
10 #«^Pl|g^#T-^$^rV>5CD-r^n^ ^T5/^S2 1~S2 4 

5(C^C5 5*3 5 6 -C^ L/c&JS^^ft^ 6 l*5j:U?i5:6 2 

6 0 r©J;5fcbTf^l (Bs<KBe) WLbi&LfcSfc 1 2*3£T»1 3 

15 trnm^ftZo 
ms 5] 

if [d a p p • (row— l)/2— H(x, y, 0) < 0] , 0 = 0 + Q 
[t5 6] 

if [d a p p • (r o w— 1 )/2 +H(x, y, 0 + f it )< O ] , 0 = 0 — Q 
20 [f 5 7] 

H(x, y, 0 ) ^dapp • (row— l)/2 
It5 8] 

H (x, y, 0+f7c) ^-dapp • (row— l) / 2 
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3efflprtBt?«>5. sfc^^rt^s^itt^ $&2-mft, i3tfi ^4tft 
jh mtt £ t» b vit Rffi *® kbes * jfcfcifcfcMMft t&gfc ifv g>fti**M* m 

V^fcfc, HIRKlttL a g r a n g e*M«©»MfisS:fflV\ flMS^lSk ft&ft 
asM£LV\, _b3& Vfcmm(DmmX^ a r c s i n £ 1 oOiS^jS^-C 

25 -eMbrv>5^ % mk<DT&®m&&m^x m^^b^mm^cxm^^is: 
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m i 6 (DK&timiEmmfyttv&m (S9) a, 11^22©^©^ 

iU2 3 (D 4 <D&mt* (D'T— ^(Ct^tifS^l (S 1 1) *3j;tf^OW 

(si 2) tt % ?fflt^g:2 2©ffi©Hlfe^JtJ:t>5ifflpr|gT?fcSo 

5 i2 4©Mif5^I (SI 3) W&&¥&2 2<Dlil<D?mWtei>m 
^tH-TS^i:^ J; rn^THMUTV^ca r c s i njRJISrffiWMbUT^cW 

20 m^b^-efeSo 

*RO«3fe«l^aiajR"e*)*#K 2002-30446 3^t>'i|#JP 2 0 0 3- 
0 7 8 1 2 5 0rt§tt#iCJ: Di^«l^AtlfjtL5„ 
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mfDE-^mmmmm^^^m^^^-t^mmmmmmK^x, ± 

B^mt£&Z&T*— ^$5H£#:^U ffiffj^^vi^ — ^fiftu r©i&i5x-* 
4. W^llBilfeo^^jo^-c, JiiBitS^fgft^^-^«5H«2 7 

20 5. JEJ^ It^IRl ~4<7DV^n^(-fBife(D%0^*5V^T. 1 [HplfcSfc 9 
UXfr^mm^fa(D&miLW2Nn/C (N=l, 2, 3, ) [rad] 
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^2Ntc/C (N = 1 , 2, 3, ) [rad] ^oI^57^^;W/ 

it u zvsjis-^wifcx^mmimmzM&B-rz z. * &^n-5 r ^ t 

»3££ J<£>BBfl*2 s * J=2'N-rpitch (N=l, 2, 3 ) "C^tt 

io 5 «£ 5 i^*^bfcr zmwLk-tzxmMmmmmmo 

1, 2, 3, ) [rad] X-fo%ffiSK&\,^X, WtiijytfmM&Z [mm] 

-Cfc53j?^"fe/H (x, y, Z) ^fttt^fStfifi^N • J / 2 + Z [mm] T?fe 
5tf?^ir/W (-x, -y, NJ/2 + Z) Sraiiai-S tr— AiS^t?5jfcH-j»tfe 
15 WSgdhtD&g^lig- £ ft 5 - £ Sr#»i i~5 Xttffijmjg&lt. 

* £> ft 5 JH (Ultfdfft t^i*c^7 w«©^ 7 wv tf — A le: J: o # bft 5 HUB 
W e> ft 5 mtt^rjft i^l,t77 >Jtm<D ^ r ^ ^--M- J: 9 # b ft 
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AH&75i£&f£3M&W:, JbfS^^^tl^:^^— ^{i^fSIST^^-^ 
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